INTRODUCTION
Stars that produce Fe cores end up their lives as gravitational-core-collapse (GCC) supernovae (SNe), most likely driven by neutrinos (Bethe et al. 1979; Bethe 1990) , if the compact object ends below a mass of some ∼ 3M ⊙ . The threshold mass is determined by the nuclear equation of state (EoS) but it could be partially influenced by other factors like centrifugal support on millisecond (ms) pulsars (PSRs) and/or magnetic pressure in, e.g., magnetars (see, e.g., Lattimer & Prakash 2010 , for a review).
Recently, the nuclear EoS has been further constrained by the discovery of two massive pulsars, the 1.97-M ⊙ PSR J1614-2230 (Demorest et al. 2010 ) and the 2.01-M ⊙ PSR J0348+0432 (Antoniadis et al. 2013) . Nonetheless, the nuclear EoS is still not known and many possibilities exist. Among them, is the possibility that as the pressure and density grow in the inside of a neutron star (NS), the quarks that originally conform a baryon mix with the quarks from neighbouring baryons until all 1 Luc Binette-Fundación UNAM Fellow. Instituto de Astronomía, UNAM, CU, México (nifraija@astro.unam.mx).
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quarks become free and produce quark matter (QM; see, e.g., Itoh 1970) . Witten (1984) , suggested that the Fermi energy of QM could be lowered by allowing an extra degree of freedom in the quarks, namely, another flavor. Thus, roughly ∼ 1/3 (minus the chemical potential of the new quark flavor), of the quarks are converted to the next lower mass quark, which is the strange quark. Thus this matter is named strange quark matter (SQM). According to O(α 2 C ) estimates by (Kurkela et al. 2010) , with α C the strong coupling constant, the maximum mass of SQM stars can be M SQM ∼ > 2.75M ⊙ . Following Farhi & Jaffe (1984) , Haensel et al. (1986) , Alcock et al. (1986) and Glendenning (1997) , use the MIT-bag model to study the structure and characteristics of strange stars.
Using the MIT-bag model the values for the bag constant, the strong-coupling constant and the mass of the strange quark can be varied. For values above 0.5 for the strong coupling constant strange quark matter can become negatively charged as the density increases (Moreno Méndez et al. 2013 and Moreno Méndez & Page 2013, in preparation) . Figure 1 shows how electrons are replaced by positrons once the baryonic density reaches values 0.8 fm-3. In such case, a region where ee+ pairs annihilate into neutrinos may be formed. In this scenario neutrinos can be produced in this region even after the strange matter has cooled below 1 MeV. SQM stars are bound by QCD and, thus, in principle, they could sustain a rather strong, internal, magnetic field. An internal field, perhaps as large as an equipartition one (during GCC), i.e., ∼ 10 17 G could in principle exist. Here we will test fields as large as 3 × 10 16 G. Now, the properties of neutrinos get modified when they propagate in a strongly magnetized medium. Depending on the flavor, a neutrino would feel a different effective potential because electron neutrinos (ν e ) interact with electrons via both neutral and charged currents (CC), whereas muon (ν µ ) and tau (ν τ ) neutrinos interact only via the neutral current (NC). This induces a coherent effect in which maximal conversion of ν e into ν µ (ν τ ) takes place even for a small intrinsic mixing angle. The resonant conversion of neutrino from one flavor to another due to the medium effect, is well known as the Mikheyev-Smirnov-Wolfenstein effect (Wolfenstein 1978) . In this work, we study the propagation and resonant oscillation of thermal neutrinos in strange stars. We take into account the two-neutrino mixing (solar, atmospheric and accelerator parameters) . Finally, we discuss our results in the strange stars framework.
NEUTRINO PRODUCTION FOR LARGE COUPLING
Using the MIT-bag model the values for the bag constant, the strong coupling constant and the mass of the strange quark can be varied. For values above 0.5 for the strong coupling constant strange quark matter can become negatively charged as the density increases. The figure on the right shows how electrons are replaced by positrons once the baryonic density reaches values 0.8 fm-3. In such case, a region where e-e+ pairs annihilate into neutrinos forms. In this scenario neutrinos can be produced in this region even after the strange matter has cooled below 1 MeV.
NEUTRINO EFFECTIVE POTENTIAL
We use the finite temperature field theory formalism to study the effect of heat bath on the propagation of elementary particles. The effect of magnetic field is taken into account through Schwinger's propertime method (Schwinger 1951; Sahu et al. 2009a,b) . The effective potential of a particle is calculated from the real part of its self-energy diagram. The neutrino field equation of motion in a magnetized medium is (Fraija 2013, submitted) 
where the neutrino self-energy operator Σ(k) is a Lorentz scalar which depends on the characterized parameters of Fig. 1 . Plot of the baryon density vs. the log of the frequency (in MeV). The upper five curves are plasma frequencies, whereas the lower five curves are the gyrofrequencies. The upper continuous line is the total plasma frequency. The Dashdot-dot-dot line is for the up quark. The slimmer continuous line is for the down quark, and the dotted line is the strange quark. The dashed curve is for the electrons (lower density) and the positrons (higher density). The next top-to-down continuous curve is for the total gyrofrequency. The dashed one is for the electrons and positrons. The dash-dotted line is for the up quarks. The last two curves are for down and strange quarks. This plot is for a 10 12 G magnetic field, the gyrofrequency curves get displaced upwards linearly for higher magnetic fields.
the medium, as for instance, chemical potential, particle density, temperature, magnetic field, etc. Solving this equation and using the Dirac algebra, the dispersion relation V ef f = k 0 − |k| as a function of Lorentz scalars can be written as
where φ is the angle between the neutrino momentum and the magnetic field vector. Now the Lorentz scalars a, b and c which are functions of neutrino energy, momentum and magnetic field can be calculated from the neutrino self-energy due to charge current and neutral current interaction of neutrino with the background particles.
One-loop neutrino self-energy
The total one-loop neutrino self-energy in a magnetized medium is given by (Erdas et al. 1998; Fraija 2014b )
where the Lorentz scalars are given by the following equations
(f e,n +f e,n ) and
In the strong magnetic field approximation, the energy of charged particles is modified confining the particles to the Lowest Landau level (n = 0). The number density of electrons will become,
where f (E e,0 ) = 1 e β(Ee,0−µ) + 1
and the electron energy in the lowest Landau level is,
Assuming that the chemical potentials (µ) of the electrons and positrons are much smaller than their energies (µ ≤E e ), the fermion distribution function can be written as a sum given by
The effective potential is
where the critical magnetic field is B c = m 2 /e ≃ 4.1 × 10 13 G, K i is the modified Bessel function of integral order i, α = βµ(l + 1) and σ = βm e (l + 1).
TWO-NEUTRINO MIXING
Here we consider the neutrino oscillation process ν e ↔ ν µ,τ . The evolution equation for the propagation of neutrinos in the above medium is given by (Fraija 2014a) 
where ∆ = δm 2 /2E ν , V ef f is the potential difference between V νe and V νµ,τ , E ν is the neutrino energy and θ is the neutrino mixing angle. The conversion probability for the above process at a given time t is given by
with ω = (V ef f − ∆ cos 2θ) 2 + ∆ 2 sin 2 2θ. The effective potential for the above oscillation process is given by eq. (10). The oscillation length for the neutrino is given by
where L v = 2π/∆ is the vacuum oscillation length. The resonance length can be written as
to obtain the previous equation, we applied the resonance condition given by
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CONCLUSIONS
We have plotted the resonance condition for neutrino oscillation in strongly magnetized strange stars. We have taken into account the temperature is in the range of 1-10 MeV and magnetic field B=10 3 B c . We have used effective potential V ef f up to order M 4 W , the best parameters for the two-solar (Aharmim & et al. 2011) , atmospheric (Abe & et al. 2011 ) and accelerator (Athanassopoulos & et al. 1996 (Athanassopoulos & et al. , 1998 neutrinos and the neutrino energies (E ν = 1, 5, 10, 20 and 30 MeV). From the plots in fig. 2 we can see that the chemical potential for electrons from accelerator parameters is largest and the one from solar parameters the smallest. Another important charcteristic from fig. 2 is that the temperature is degenerated for solar and atmospheric parameters unlike the case for accelerator parameters. Further strange star observables (for instance leptonic asymmetry, minimum baryon load, etc.) will be estimated in Fraija & Moreno Méndez (2013, in preparation) .
